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I  Introduction 


ADAM's  documentation  is  in  three  volumhes:  Users  Manual,  Demonstrated 

Problems  Manual,  and.Programers  Manual.  Users  Manual  contains  the  input 

/ 

format  and  description  of  variables.  Demonstrated  Problems  Manual  contains 
example  Inputs  to  ADAM,  example  outputs  of  the  summary  table,  and  plots  of 
the  NASTRAN  models  generated  by  ADAM.  The  Programers  Manual  contains  a  listing 
of  ADAM. 

Input  Is  In  four  groups  and  is  illustrated  in  Appendix  D.  Group  A 
states  the  number  and  type  of  components.  Group  B  contains  all  body  data. 

Group  C  contains  all  wing  data.  Group  D  contains  concentrated  point  mass  data. 
Group  B  and  C  has  structural  and  non-structural  distributed  panel/rod  mass  data 
( see  Appendix  A) . 

ADAM’S  output,  tape  21,  is  a  complete  NASTRAN  model.  The  NASTRAN  model  is 
designed  for  Normal  Modes  analysis.  A  plot  file  is  automatically  generated  so 
that  the  first  ten  eigenvectors  or  modeshapes  can  be  plotted.  A  summary  table 
of  the  input  with  user  warning  messages  and  a  card  count  are  on  tape  6. 
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FIGURE  5  COMPOSITE  FIBER  ORIENTATION 
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CENTERLINE  BODY  AND  THE  (RNB)TH  RIB  IS  CONNECTED  TO  A 


SP(I)  ARRAY  WHICH  SPECIFIES  THE  LOCATIONS  OF  THE  SPAR  (AS  DECIMAL 


FIGURE  3  WING  GEOMETRIC  DEFINITIONS 
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APPENDIX  A 


Non  Structural  Mass  Density,  XNSM  is  used  in  Group  B  and  C.  This 
parameter  is  designed  to  distribute  non  structural  mass  based  upon  the 
volume  of  wings  or  body. 

The  Input  to  ADAM  is: 

density  =  lbs/in^  =  .1 

gravity  in/sec?  386 

ADAM  calculates  the  thickness  for  wings: 

Upper  Skin  Z1  .  • 

Lower  Skin  Z2  »  — .  • 

Average  Thickness  =  (Z1  -  Z2)/2 

ADAM  calculates  the  thickness  for  bodies: 

Skin  m - r - • 

R 

Center  4 

Average  Thickness  =  R/2 

The  Input  to  NASTRAN  for  homogenous  skins  is: 

(XNSM)  *  (Thickness)  =  (lbs  -  sec^/in^) 

The  input  to  NASTRAN  for  composite  skins  is: 

(XNSM)  *  (Thlckness/Nelt)  =  (lbs  -  sec^/in^)  where  Nelt 
equals  the  number  of  stacked  elements. 

NASTRAN  internally  distributes  the  mass  to  grid  points: 

(lbs  -  sec2/in3)  *  (in2)  =  (lbs  -  sec^/in) 


APPENDIX  D 


c 

GENERATE  CARD: 

GRDSET  456 

c 

READ  GROUP  A  INPUT 

c 

BODY  CALLS 

CALL  MODEB 

CALL  ELEMB 

c 

WING  CALLS 

CALL  NODEW 

CALL  ELEMW 

c 

COMBINE  FILES  CALL 

CALL  CLEAN 

NOOEB  SUBROUTINE 

C  READ  GROUP  B  INPUT 
C  GENERATE  CARDS: 
GRID  GID  XYZ 
ASET1  I DOF  GID 
SPC1  SET  I DOF  GID 


ELEMB  SUBROUTINE 

C  READ  GROUP  B  INPUT 
C  GENERATE  CARDS: 

CROD  EID  PID  G1  G2 
CSHEAR  EID  PID  G1  G2  G3  G4 
CQDMEM2  EID  PID  G1  Gs  G3  G4 
PROD  PID  MID  T 
PSHEAR  PID  MID  T 
PQDMEM2  PID  MID  T 
MAT1  MID  E  NU  MASS 


READ  GROUP  C  INPUT 
GENERATE  CARDS: 
GRID  GID  XYZ 
ASET1  I DOF  GID 
SPC1  SET  I DOF  GID 


READ  GROUP  C  INPUT 
GENERATE  CARDS: 

CROD  EID  PID  GI  G2 

CSHEAR  EID  PID  G1  G2  G3  G4 

CQDMF.M2  EID  PID  Gl  G2  G3  G4 

PROD  PID  MID  T 

PSHEAR  PID  ID  T 

PQDMEM2  PID  MID  T 

MAT1  MID  E  NU  MASS 


DELETES  DUPLICATE  GRID  POINTS 
WRITES  ALL  DATA  ON  TAPE  21 
MASS  CALLS 
CALL  MASS 


READ  GROUP  D  INPUT 
GENERATE  CARD: 

CONM2  ID  OX  OY  OZ  MASS 
Ill  121  122  131  132  133 
COMPARES  MASS  LOCATION  WITH 
GRID  POINT  LOCATION  AND  CALCULATES 
MINIMUM  OFF  SET  DISTANCE 


FIGURE  8  FLOW  DIAGRAM 
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APPENDIX  E 


Execution  of  ADAM  on  CDC  at  WPFB: 

/  Attach,  BADAM/UN=E780403 
/  Get,  Data=Your  File 
/  BAD  AM 

The  NASTRAN  data  is  on  Tape  21. 

The  input  summary  table  is  on  Tape  6. 


Execution  of  EZPL  on  CDC  at  WPFB: 

/  Attach,  EZPL=EZPLTEK/UN=D740292 
/  Rewind,  Tape21 
/  Copy,  Tape21,  Tape5 
/  Rewind,  Tape5 


END 

FILMED 

4-85 


DTIC 


